Case presentation
A 53-year-old man admitted for stem cell transplantation in the context of acute myeloid leukemia was referred for gastric content leakage from a persistent gastrocutaneous fistula. A percutaneous endoscopic gastrostomy (PEG) tube had been placed for four months due to suboptimal nutrition. The PEG tube was subsequently removed due to improvement in caloric intake and nutritional status. Unfortunately, drainage of gastric contents (approximately 250 mL/day) from the gastrocutaneous fistula after removal of the PEG tube persisted. This led to peristomal skin maceration and breakdown resulting in local cutaneous bleeding from the PEG tube site. Despite conservative management with bowel rest, proton pump inhibitor therapy, wound care and parenteral nutrition, drainage and bleeding from the gastrocutaneous fistula site persisted. The remainder of his medical history was noncontributory. Physical examination using subjective global assessment revealed a hemodynamically stable man with adequate nutritional status, without any examination or laboratory contraindications to endoscopy. Informed consent was obtained to proceed with an attempt to close the gastrocutaneous fistula via endoscopic hemoclips before considering surgical closure.
During endoscopy, the opening of the fistula was identified in the antrum (Figure 1 ). Single-modality therapy was used and three hemoclips were placed in an attempt to close the fistula site ( Figure 2 ). A stoma bag was placed over the pre-existing fistula site; no air leakage was observed at the time of endoscopy. The fistula tract closed within 24 h after the procedure with no further leakage noted.
The patient was closely followed over the ensuing week. Daily clinical assessments were conducted and no evidence of gastric content was noted at the previous fistula site. The patient was kept nil per os for three days and proton pump inhibitor therapy was continued. His diet was then advanced. The lack of gastric output from the fistula tract postendoclip placement, even after the initiation of oral feeds, confirmed the successful outcome of the procedure (Figure 3 ).
DisCussion
PEG tube insertion is a common intervention for providing intermediate and long-term nutritional and hydration support when oral feeds are suboptimal (1, 2) . After removal of PEG tubes, the communication between the stomach and the skin traditionally closes within hours to days.
Persistent gastrocutaneous fistula after removal of PEG tubes is an unusual complication observed in approximately 24% to 34% of patients (2) . The most important predictive factor for persistent gastrocutaneous fistula appears to be the length of time the tube is in place before its removal (3) . Although the precise mechanism in the formation of persistent gastrocutaneous fistulas is not well established, it is postulated that it may be the result of epithelialization of the fistula tract (3) . Several factors, such as delayed gastric emptying, poor wound healing, flow of gastric contents through the fistula and medication, may also affect healing of the fistula tract. Conservative management of these fistulas includes medications aimed at increasing gastric emptying with promotility agents and increasing gastric pH with proton pump inhibitors, although these are rarely effective in image of the month ©2013 Pulsus Group Inc. All rights reserved facilitating closure. The standard treatment approach for fistulas is surgical closure; however, most of the patients in this population are poor surgical candidates secondary to their underlying comorbid conditions (3) . Other nonsurgical procedures that have been used with variable success include electric and chemical cauterization, argon plasma coagulation, endoscopic suturing, collagen plugs and fibrin glue (4, 5) . Use of hemoclips as a therapeutic intervention for control of gastrointestinal bleeding was first described more than 30 years ago.
Hemoclips have subsequently evolved and improved, allowing for a wide variety of indications (3) (4) (5) . To our knowledge, successful closure of persistent gastrocutaneous fistula using hemoclips has only been described twice in the literature, but all in combination with the use of thermocoagulation in an attempt to de-epithelialize the fistula tract.
The present report is the first to document endoscopic closure of a gastrocutaneous fistula solely with hemoclips. The present case suggests that endoscopic clip closure of a nonhealing gastrocutaneous fistula is feasible without the application of thermocoagulation. Gastroenterologists should be aware of this straightforward solution because it may help avoid surgical intervention in an otherwise highrisk patient population. 
